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Extract  from  an  Act  of  the  General  Court  of  Massachusetts, 
approved  May  10,  1865,  to  incorporate  tlie  Worcester  County  Free 
Institute  of  Industrial  Science. 

Section  1.  George  F.  Hoar,  Seth  Sweetser,  their  associates  and 
successors,  are  hereby  made  a  body  corporate  by  the  name  of  the  Wor¬ 
cester  County  Free  Institute  of  Industrial  Science,  for  the  purpose  of 
establishing  and  maintaining  in  the  city  of  Worcester,  an  institution  to 
aid  in  the  advancement,  development  and  practical  application  of 
science  in  connection  with  arts,  agriculture,  manufactures,  mercantile 
business  and  such  other  kindred  branches  of  practical  education  as  said 
corporation  shall  determine,  with  all  the  powers  and  privileges,  and  sub¬ 
ject  to  all  the  duties  and  liabilities  set  forth  iu  all  laws  which  now  are 
or  may  hereafter  be  iu  force  and  applicable  to  such  corporations.  The 
mayor  of  the  city  of  Worcester,  for  the  time  being,  shall,  ex  officio,  be 
a  member  of  said  corporation,  and  one  member  shall  be  appointed  by 
the  Board  of  Education,  from  time  to  time,  as  a  vacancy  may  occur;  and 
said  corporation  shall  not  consist  of  more  than  twelve  members  at  any 
one  time.  [Chap.  214,  Acts  and  Besolves  for  1865.] 

Eesolve  Approved  May  10,  1869. 

Besolved,  That  there  be  allowed  and  paid  out  of  the  treasury  of  the 
Commonwealth,  the  sum  of  fifty  thousand  dollars  to  the  Worcester 
County  Free  Institute  of  Industrial  Science.  And  in  consideration  of 
this  grant,  said  Institution  shall  annually  receive  twenty  pupils,  and 
instruct  them  during  the  entire  course  free  of  tuition ;  such  pupils  to 
be  selected  by  the  Board  of  Education  from  the  different  counties  in  this 
Commonwealth,  except  that  none  shall  be  taken  from  Worcester 
County. 

Resolve  Approved  March  3,  1870. 

Section  1.  The  Worcester  County  Free  Institute  of  Industrial 
Science  is  hereby  authorized  to  receive  by  gift,  devise,  bequest  or  other¬ 
wise,  and  to  hold  for  the  purposes  for  which  it  was  incorporated,  real 
and  personal  estate  to  an  amount  not  exceeding  one  million  dollars. 

Sect.  2.  The  aforesaid  Institute  is  hereby  authorized  and  empowered 
to  award  and  confer  degrees  appropriate  to  the  several  courses  of  study 
pursued  in  said  institution., 
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WORCESTER  FREE  INSTITUTE. 


This  Technical  School  was  chartered  by  the  Legislature 
of  Massachusetts,  May  10,  1865,  and  opened  for  the  recep¬ 
tion  of  students  November  12,  1868.  It  is  authorized  to 
hold  property  to  the  amount  of  one  million  dollars.  The 
eityT  of  Worcester,  where  it  is  located,  contains  about  50,000 
inhabitants,  who  are  largely  engaged  in  manufactures,  and 
characterized  by  unusual  intelligence,  sobriety  and  thrift. 
A  great  variety  of  work  is  available  through  the  liberality 
of  the  proprietors  of  Worcester  shops,  for  the  ampler 
instruction  of  the  Students  of  the  Institute. 

The  location  of  the  School  in  the  County  of  Worcester 
accords  with  the  general  character  and  drift  of  its 
interests.  The  records  of  the  United  States  Patent  office 
show  that  the  ratio  of  useful  inventions  which  have  been 
made  in  this  County  to  the  whole  number  in  the  country  is 
double  the  ratio  of  its  population. 

The  Institute  is  now  fully  organized  and  has  graduated 
six  classes.  The  ease  witli  which  most  of  these  young  men 
have  secured  honorable  and  lucrative  situations,  confirms 
the  Trustees  in  their  confidence  in  the  soundness  of  the 
general  principles  upon  which  the  School  is  organized  and 
carried  on. 

It  arose  from  a  conviction  on  the  part  of  its  founders 
that  there  is  need  of  a  system  of  training  boys  for  the  duties 
of  an  active  life  which  is  broader  and  brighter  than  the 
popular  method  of  “  learning  a  trade,”  and  more  simple  and 
direct  than  the  so-called  “  liberal  education.”  It  is  the 
undoubting  opinion  of  the  managers  of  the  Institute,  and  of 
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all  who  have  watched  its  operation,  that  the  connection  of 
academic  culture  and  the  practical  application  of  science  is 
advantageous  to  both,  in  a  school  where  these  objects  are 
started  together  and  carried  on  with  harmony  and  equal 
prominence.  The  academy  inspires  its  intelligence  into  the 
work  of  the  shop,  and  the  shop,  with  eyes  open  to  the 
improvements  of  productive  industries,  prevents  the  monastic 
dreams  and  shortness  of  vision  that  sometimes  paralyze  the 
profound  learning  of  a  college. 

Those  also  who  are  actively  engaged  in  the  practice  of  those 
productive  and  constructive  arts  which  are  grouped  under 
the  term  Engineering,  are  generally  agreed  that  ever}'  young 
man  in  training  for  an  engineer  should  acquire  familiarity 
with  the  practical  side  of  his  profession.  This  manual 
dexterity,  conceded  by  all  to  be  desirable,  may  precede, 
accompany  or  follow  the  technological  training. 

The  Prussian  pedagogical  maxim  that,  “  whatever  you 
would  have  appear  in  the  nation’s  life  you  must  put  into 
the  public  schools,”  is  applicable  to  schools  of  technology. 
What  is  desired  is  that  all  practice  in  Engineering  should 
spring  from  a  clear  comprehension  of  its  principles.  If  the 
student’s  school  training  is  conducted  on  this  plan,  his 
entrance  upon  the  life  of  an  engineer  is  an  expansion  of 
his  course  rather  than  an  abrupt  transition  to  a  new  mode 
of  life. 

In  acquiring  knowledge  of  any  form  of  handicraft,  or  of 
the  practical  industries  by  which  society  is  supported  and 
carried  on,  it  is  essential  that  the  student  should  practice 
under  conditions  as  like  as  possible  to  those  which  he  will 
meet  in  life.  The  more  his  work  is  subjected  to  the 
inexorable  tests  of  trade,  and  the  more  he  feels  just  the  same 
responsibility  that  rests  upon  an  actual  workman,  the  better 
he  is.  lie  must  make  the  things  that  are  to  be  used  rather 
than  those  contrived  to  suit  the  peculiarities  of  his  tempera¬ 
ment,  the  exigencies  of  his  situation,  or  the  mere  purpose 
of  instruction. 

The  causes  of  failure  in  efforts  hitherto  made  to  combine 
manual  labor  with  school-work  are  not  hard  to  find.  These 
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efforts  have  been  made  with  an  imperfect  comprehension  of 
the  true  relations  of  this  element  in  technical  training,  or 
else  have  not  been  accompanied  bj  an  adequate  investment 
of  capital.  In  the  one  case  the  result  has  been  that  the 
attempted  work  has  degenerated  into  play,  and  in  the  other 
that  it  has  been  followed  by  pecuniary  disaster.  In  either 
case  mortification,  disappointment,  and  distrust  of  the 
scheme  have  inevitably  accompanied  the  failure.  But  the 
fact  that  some  of  the  most  successful  and  sagacious  manu¬ 
facturers  and  business  men,  as  well  as  many  able  educators, 
continually  recur  to  this  idea  as  of  primary  and  vital 
importance  in  technical  education,  shows  that  it  is  a  problem 
worth  much  toil  to  solve. 

This  labor,  the  Worcester  Free  Institute  has  undertaken. 
It  follows,  in  general,  the  plan  of  the  Polytechnic  schools  of 
Europe,  with  such  obvious  modifications  as  are  rendered 
necessary  by  new  conditions  ;  but  it  gives  special  prominence 
to  the  element  of  practice  in  Technical  training.  For  the 
acquisition  of  practical  familiarity  with  different  branches  of 
applied  science,  the  same  facilities  are  offered  as  in  the 
best  schools  of  Technology  elsewhere, — in  mechanics,  sho%)- 
practice  is  added  to  the  course  and  incorporated  in  it. 

Since  this  important  element  in  the  training  of  mechanical 
engineers  is  more  liable  to  be  misunderstood  than  others, 
some  explanation  is  offered. 

Practice,  in  this  school,  is  subjected  to  three  conditions : 
First,  that  it  shall  be  a  necessary  part  of  each  week’s  work ; 
secondly,  that  it  shall  be  judiciously  distributed ;  and, 
thirdly,  that  the  students  shall  not  expect  or  receive  any 
immediate  pecuniary  return  for  it. 

At  the  middle  of  the  first  year  every  student  (except  the 
mechanical  section)  *  chooses  some  department,  under  the 
advice  of  the  instructors,  and  devotes  ten  hours  a  week  and 
the  month  of  July,  to  practice  in  that  department  until  his 
graduation — that  is,  for  two  and  a  half  years.  The  mechan¬ 
ical  section  practice  in  the  shop  from  the  beginning  of  the 
apprentice  half-year.  Students  who  select  chemistry,  work 
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*  See  Page  30. 
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in  the  laboratory ;  the  civil  engineers,  at  field  work  or 
problems  in  construction  ;  and  the  designers,  at  problems  in 
design.  Hence  shop-practice  extends  over  the  whole  course 
of  three  and  a  half  years. 

It  is  confidently  expected  that  the  graduates  in  the 
department  of  mechanics  will  be  as  skillful  mechanics  as 
ordinary  apprentices  who  have  served  three  years  in  a  shop. 
The  grounds  on  which  this  expectation  is  based  are 
these  : — 

1.  Each  student  receives  daily  training  in  free-hand 
drawing  during  the  apprentice  term.  Such  discipline  of  the 
sense  of  form  and  proportion  is  secured  in  this  way,  and  so 
much  dexterity  in  developing  various  forms  is  acquired  by 
the  students,  that,  when  they  begin  shop-work,  they  make 
more  rapid  and  satisfactory  progress  than  those  who  have 
not  had  the  advantage  of  this  training. 

2.  The  work  of  each  student  is  done  under  the  personal 
supervision  and  direction  of  a  skilled  workman,  and  with  the 
advantage  of  the  best  obtainable  tools  and  machinery  ;  for 
it  is  as  true  in  handicraft  as  in  the  training  of  the  intellect, 
that  no  teaching  and  no  tools  are  too  good  for  the  instruction 
of  boys. 

3.  The  shop  is  managed  as  a  manufacturing  establish¬ 
ment,  in  order  that  the  students  may  always  work  in  the 
wholesome  atmosphere  of  real  business.  Excellence  in  con¬ 
struction  is  sought  as  a  necessary  force  in  instruction. 

As  great  a  variety  of  work  is  secured  by  contracts  as  is 
compatible  with  thorough  teaching;  the  determination  on 
the  part  of  the  Superintendent  of  the  Washburn  Machine 
Shop  to  maintain  the  highest  standard  of  workmanship  has 
so  far  been  successfully  carried  out,  and  is  undoubtedly  the 
only  way  to  fulfill  the  design  of  the  shop. 

The  Jurors  at  the  Centennial  Exposition  decreed  an  award 
to  the  shop  for  its  tools  for  working  metals,  which  were 
exhibited  in  Machinery  Hall,  and  first  premiums  have  been 
awarded  wherever  these  tools  have  been  exhibited. 

4.  The  weekly  practice  is  distributed  so  as  to  occupy  five 
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hours  of  each  of  two  days.  Every  student  is  required  to  ren¬ 
der  a  strict  account  of  these  hours.  The  time  thus  spent 
serves  the  double  purpose  of  practice  and  of  exercise. 

5.  Each  student  advances  as  fast  as  possible,  unchecked 
by  the  difficulties  of  his  neighbor,  or  the  business  necessities 
of  his  employer. 

To  these  advantages,  viz.,  the  discipline  and  culture  of 
free-hand  drawing,  careful  distribution  of  their  time,  and 
relief  from  all  unnecessary  detail,  should  be  added  the  con¬ 
sideration  which  far  outweighs  them  all,  that  students  come 
to  their  work  with  the  perceptive  faculties,  the  reason,  the 
judgment  and  the  taste  all  under  constant  and  careful  train¬ 
ing  in  school.  Theory  and  practice  accompany  and  supple¬ 
ment  each  other,  and  both  may  pre-snppose  the  actual 
possession  of  the  elements  of  all  knowledge. 

Now  it  is  clear  that  the  number  of  apprentices  likely  to 
be  in  the  shop  under  these  circumstances  is  so  great,  with 
their  need  of  direction  and  efficient  skill,  that  its  business 
prospects  must  be  seriously  dimmed.  To  offset  this  disad¬ 
vantage,  Hon.  Ichabod  Washburn,  who  gave  the  shop  to 
the  Institute,  provided  the  building  and  its  equipments 
(which  by  the  act  of  incorporation  are  free  from  taxation),  a 
fund  of  $5,000  to  be  expended  for  stock,  and  the  interest  of 
a  fund  of  $50,000  to  provide  for  contingencies.  With  all 
these  advantages  the  work  done  by  the  apprentices  is  hardly 
an  adequate  compensation  for  the  expense  involved  in  their 
instruction. 


FOUNDATION. 

The  school  was  founded  by  John  Boynton,  Esq.,  of 
Templeton,  in  1865,  and  its  scope  and  purpose  are  set  forth 
in  the  following  extract  of  his  letter  of  gift,  dated  May  1, 
1865  :  — 

“  Being  desirous  to  devote  a  portion  of  the  property,  which, 
in  the  good  providence  of  God  has  fallen  to  my  lot,  for  the  pro¬ 
motion  of  the  welfare  and  happiness  of  my  fellow  men,  I  have 
determined  to  set  apart,  and  do  here  set  apart  and  give  the  sum 
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of  One  Hundred  Thousand  Dollars,  for  the  endowment  and 
perpetual  support  of  a  Free  School  or  Institute,  to  be  established 
in  the  County  of  Worcester,  for  the  benefit  of  the  youth  of  that 
county. 

“The  aim  of  this  school  shall  ever  be  the  instruction  of  youth 
in  those  branches  of  education  not  usually  taught  in  the  public 
schools,  which  are  essential  and  best  adapted  to  train  the  young 
for  practical  life;  and  especially,  that  such  as  are  intending  to 
be  mechanics,  or  manufacturers,  or  farmers,  may  attain  an  under¬ 
standing  of  the  principles  of  science  applicable  to  their  pursuits, 
which  will  qualify  them  in  the  best  manner  for  an  intelligent  and 
successful  prosecution  of  their  business;  and  that  such  as  intend 
to  devote  themselves  to  any  of  the  branches  of  mercantile  busi¬ 
ness,  shall  in  like  manner  be  instructed  in  those  parts  of  learning 
most  serviceable  to  them  ;  and  that  such  as  design  to  become 
teachers  of  common  schools,  or  schools  of  the  like  character  as 
our  common  schools,  may  be  in  the  best  manner  fitted  for  their 
calling ;  and  the  various  schemes  of  st  udy  and  courses  of  instruc¬ 
tion  shall  always  be  in  accordance  with  this  fundamental  design, 
so  as  thereby  to  meet  a  want  which  our  public  schools  have 
hitherto  but  inadequately  supplied.” 

In  forwarding  Mr.  Boynton’s  purpose  by  a  gift  of  Two 
Hundred  Thousand  Dollars,  with  special  reference  to 
enabling  the  Institute  to  receive  students  who  are  not  resi¬ 
dents  of  the  County  of  Worcester,  Hon.  Stephen  Salisbury 
says :  — 

“  There  is  no  intention  and  no  desire  to  establish  here  a  rival 
or  a  substitute  for  the  college.  This  school  will  not  attempt  to 
turn  out  in  this  short  period  an  Arkwright,  a  Stephenson,  or  a 
Fulton,  but  it  may  give  facilities  and  helps  which  these  great 
mechanics  did  not  possess.  In  a  very  wise  speech  recently  made 
by  Earl  Carnarvon,  before  the  National  Association  for  the  Pro¬ 
motion  of  Social  Science,  at  Birmingham,  he  says,  ‘I  will  only 
say  of  all  technical  education,  whether  of  the  higher  grades  of 
professional  life  or  of  those  lower  paths  with  which  the  manual 
labor  of  the  individual  artizan  is  concerned,  that  its  basis  must  be 
laid  in  sound  principles  of  elementary  instruction,  and  that  the 
later  teaching  is  dependent  on  the  earlier.” 

GENERAL  IDEA. 

The  Institute  offers  a  good  education,  based  on  the  math¬ 
ematics,  living  languages  and  the  physical  sciences,  and 
sufficient  practical  familiarity  with  some  branch  of  applied 
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science  to  secure  to  its  graduates  a  livelihood.  It  is  specially 
designed  to  meet  the  wants  of  those  who  wish  to  he  prepared 
as  mechanics,  civil  engineers,  chemists  or  designers  tor  the 
duties  of  active  life. 


ORGANIZATION. 

The  training  of  students  preparing  for  mechanical  engi¬ 
neers  occupies  three  and  a  half  years,  that  ot  all  others  three 
years,  of  forty-two  weeks  each.  There  are,  therefore,  tour 
classes,  viz.,  Apprentice,  Junior,  Middle  and  Senior. 


PLAN  OF  INSTRUCTION. 

The  course  of  instruction  is  so  planned  that  students  can 
acquire  thorough  elementary  knowledge  of  at  least  one  of 
the  following  branches  :  — 

1.  Mechanical  Engineering. 

D  C5 

2.  Civil  Engineering. 

3.  Drawing. 

4.  Physics. 

5.  Chemistry. 

6.  English,  French  and  German. 

Certain  studies  are  common  to  all  the  departments,  for  it 
is  the  aim  of  the  school  to  give  as  complete  a  general  educa¬ 
tion  as  possible,  and  to  point  out  the  true  relation  of  theory 
and  practice. 

Instruction  is  given  by  recitations,  lectures  and  practice, 
which  together  constitute  a  symmetrical  course  of  study.  An 
option  between  French  and  German  is  allowed  the  Senior 
Class,  and  the  members  of  the  Apprentice  Class  who  appear 
in  the  Junior  Class  may  be  excused  from  Free  Drawing  for 
the  first  half-year ;  but,  otherwise,  all  students  attend  all  the 
recitations  and  lectures  appointed  for  their  respective  classes. 
The  exercises  in  Practice  are  widely  different. 
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Recitations.  —  The  classes  recite  in  small  divisions,  and 
time  enough  is  allotted  to  each  recitation  to  secure  the 
utmost  thoroughness. 

Lectures.  —  A  Course  of  Lectures  in  Geology  is  given 
biennially  to  the  two  upper  classes,  by  some  gentleman  of 
eminence  in  the  science. 

The  course  this  year  will  be  given  b}T  Dr.  T.  Sterry  Hunt, 
of  Boston. 

Lectures  are  given  by  the  resident  Professors  on  topics 
suggested  by  their  work,  as  occasion  may  demand.  Students 
are,  in  all  cases,  required  to  take  notes  and  to  sustain 
examination  on  the  lectures. 

Practice.  —  At  the  middle  of  the  Junior  year,  each 
student,  except  the  mechanics  (see  page  30),  chooses  a 
department,  under  the  advice  of  the  instructors,  and  from 
this  time  to  the  end  of  the  course,  devotes  to  it  his  practice 
time. 

Mechanical  Practice  begins  in  the  February  preceding 
Junior  Year,  according  to  the  plan  for  the  Apprentice  Class, 
(see  page  30).  Other  forms  of  Practice  begin  at  the  middle 
of  Junior  Year.  All  continue,  without  intermission,  to  the 
end  of  the  course. 

OUTLINE  OF  THE  COURSE  OF  STUDY. 

Recitations  and  Practice  are  assigned  to  the  classes  on  the 
following  plan,  the  figures  indicating  hours  per  week:  — 

First  Half-Year. 

Seniors.  —  Theoretical  Mechanics,  5.  French  or  German, 
3.  English,  2.  Chemistry,  4.  Physics,  4.  Mechanical 
Drawing,  6.  Practice,  10. 

Meddlers.  — General  Geometry,  5.  Descriptive  Geometry, 
3.  French,  2.  English,  1.  Physics,  4.  Free  Drawing,  2. 
Mechanical  Drawing,  6.  Practice,  10. 
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Juniors.  —  Algebra,  4.  Geometry,  4.  French,  3.  Eng¬ 
lish,  1.  Chemistry,  2.  Free  Drawing,  6. 

Second  Half-Year. 

Seniors.  —  Applied  Mechanics,  5.  French  or  German,  3. 
English,  2.  Chemistry,  2.  Physics,  2.  Mechanical  Draw¬ 
ing,  6.  Practice,  10. 

Middlers.  —  Calculus,  5.  French,  3.  English,  1.  Chem¬ 
istry,  4.  Free  Drawing,  2.  Mechanical  Drawing,  6. 
Physics,  4.  Practice,  10. 

Juniors.  —  Trigonometry,  4.  Algebra,  4.  French,  3. 
English,  1.  Chemistry,  4.  Free  Drawing,  6.  Practice, 
10. 

Apprentices.  —  English,  5.  Free  Drawing,  10.  Shop- 
Practice,  39. 


DEPARTMENTS  0E  INSTRUCTION  AND  PRACTICE. 


MECHANICAL  ENGINEERING. 

The  course  in  Mechanical  Engineering  includes  instruc¬ 
tion  in  Theoretical  Mechanics,  Applied  Mechanics  and 
Practice. 

In  Theoretical  Mechanics,  the  principles  of  Statics  and 
Dynamics  are  taught  and  illustrated  in  the  solution  of  a  wide 
range  of  problems,  including,  in  Statics,  the  combination  of 
the  simple  Mechanical  Powers,  the  determination  of  centre 
of  gravity  of  surfaces  and  solids,  the  effect  of  friction,  the 
pressure  of  liquids,  and  centre  of  pressure  of  immersed  sur¬ 
faces.  In  Dynamics,  relations  of  time,  space  and  velocity  in 
uniformly  accelerated  motion,  the  altitude,  range  and  time 
of  flight  of  projectiles,  the  impact  or  collision  of  bodies,  the 
constrained  motion  of  bodies,  including  the  pendulum,  the 
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moment  of  inertia  of  surfaces  and  solids,  the  motion  of 
liquids,  etc. 

In  Applied  Mechanics  problems  are  solved  relating  to 
the  strength  and  deflection  of  beams,  pillars  and  girders, 
the  bursting  strength  of  boilers,  pipes  and  thick  hollow 
cylinders,  the  torsional  strength  of  axles  and  shafts,  the 
construction  of  gears,  the  designing;  of  link  and  valve  mo- 
tion  for  the  locomotive,  the  energy  and  work  of  moving 
bodies,  the  work  of  steam  in  the  steam  cylinder,  the  trac¬ 
tive  power  of  the  locomotive,  the  transformation  of  energy, 
and  many  other  problems  relating  to  the  construction  of 
hydraulic  and  steam  motors  and  machinery. 

The  Washburn  Machine  Shop  offers  unusual  facilities  to 
students  in  this  department  for  obtaining  a  practical  knowl¬ 
edge  of  the  use  of  tools  and  the  management  of  machines. 
The  shop  is  equipped  with  the  best  tools  and  machinery  for 
the  working  of  iron  and  wood,  and  is  managed,  like  any 
other  shop,  by  a  superintendent,  who  employs  a  sufficient 
number  of  skilled  workmen.  The  students  spend  their 
practice  hours  in  it  as  apprentices.  Besides  the  general 
training  in  drawing,  the  mechanical  engineers  have  special 
instruction  during  Senior  Year  in  making  working-drawings 
of  machines,  determining  the  strength,  dimensions  and 
proper  proportions  of  machines  from  numerical  specifica¬ 
tions  and  in  the  laws  of  motors.  It  is  the  main  purpose  of 
the  shop  to  carry  out  the  wise  and  comprehensive  plan  of  its 
founder,  the  late  Hon.  Ichabod  Washburn,  of  Worcester, 
as  expressed  in  the  following  extract  from  his  letter  of  gift, 
dated  March  6,  1866  :  — 

“  There  shall  be  a  machine  shop  of  sufficient  capacity  to  em¬ 
ploy  twenty  or  more  apprentices,  with  a  suitable  number  of 
practical  teachers  and  workmen  in  the  shop  to  instruct  such 
apprentices,  and  provided  with  all  necessary  steam  power,  engines, 
tools,  apparatus  and  machinery  of  the  most  approved  models  and 
styles  in  use,  to  carry  on  the  business  of  such  machine  shop  in  all 
its  parts  as  a  practical  working  establishment.  There  shall  be  a 
superintendent  of  such  shop,  who  shall  be  appointed  and  subject 
to  be  removed  by  the  trustees,  who  shall  be  a  man  of  good 
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morals  and  Christian  character,  having  a  good  English  education, 
a  skillful  and  experienced  mechanic,  well  informed  and  capable  of 
teaching  others  in  the  various  parts  and  processes  of  practical 
mechanism  usually  applied  or  made  use  of  in  the  machine  shops 
of  the  country,  who  shall  devote  his  time  and  attention  to  the 
management  and  business  of  the  shop,  purchasing  stock,  making 
contracts  for  the  manufacture  and  sale  of  machines,  and  other 
work  usually  done  in  machine  shops,  subject  to  such  rules  as  the 
trustees  may  prescribe,  and  having  charge  of  the  proper  financial 
coucerns  of  the  shop,  hiring  necessary  workmen,  and  discharging 
the  same  at  his  discretion,  and  who  shall  see  that  the  apprentices 
are  suitably  taught  in  all  the  departments  of  practical  mechanism, 
working  of  wood  and  metals,  and  use  of  tools,  so  as  to  make 
them,  so  far  as  may  be,  skillful  workmen,  and  fitted  to  carry  on 
business  for  themselves  after  they  leave  the  shop,  at  the  expiration 
of  their  apprenticeship. 

“  He  shall,  moreover,  have  a  care  and  oversight  over  the  appren¬ 
tices,  such  as  a  faithful  master  would  exercise,  to  the  end  that 
they  may  cultivate  habits  of  industry,  good  conduct  and  atten¬ 
tion  to  their  studies.” 

The  shop  is  a  handsome,  three-story  brick  building,  one 
hundred  feet  long  by  forty  feet  wide,  with  a  wing  sixty-five 
by  forty  feet,  for  engine,  boilers  and  blacksmith-shop.  These 
rooms  are  all  equipped  according  to  the  directions  of  the 
benevolent  donor. 

As  much  variety  as  possible  is  sought  in  the  kind  of  work 
assigned  to  students.  In  general  the  Apprentice  Class  learn 
something  of  the  use  of  wood-working  tools  and  machinery, 
the  Junior,  Middle  and  Senior  Classes  work  mainly  on  iron. 

Students  who  aim  at  being  mechanics,  according  to  the 
present  arrangement,  must  enter  the  Apprentice  Class ,  (See 
page  30),  unless  they  have  already  attained  some  proficiency 
in  the  use  of  tools  and  machinery,  in  which  case  they  may 
be  admitted  in  September. 

CIVIL  ENGINEERING. 

The  Civil  Engineers  join  the  Mechanical  Engineers  in  the 
study  of  Theoretical  Mechanics. 

In  Applied  Mechanics  they  solve  problems  relating  to  the 
stresses  and  strains  in  girders,  roofs  and  trusses,  the  suspen¬ 
sion  bridge,  the  stability  of  the  arch,  the  strength  of  boilers, 
pipes  and  thick  hollow  cylinders,  deflection  and  designing  of 
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beams,  the  stability  of  dams,  reservoir  walls  and  retaining 
walls,  the  pressure  of  earth  and  stability  of  earth  founda¬ 
tions,  the  energy  of  liquids  in  motion,  the  construction  of 
water-wheels,  and  other  problems  relating  to  engineering 
structures. 

Practice. 

A  full  equipment  of  Transits,  Levels,  Chains,  etc.,  is  pro¬ 
vided  tor  the  instruction  of  the  students  in  practice  in  the 
different  branches  of  Civil  Engineering. 

The  Junior  Class  solve  problems  in  the  field,  in  Mensura¬ 
tion,  Triangulation,  Leveling  and  General  Topography. 
All  field  notes  are  carefully  plotted  and  reported. 

The  Middle  Class  first  study  Henck’s  Field  Book,  and  then 
proceed  with  a  practical  application  of  the  information  thus 
obtained  to  locating  highways  and  laying  out  lines  of  rail¬ 
roads,  setting  slope  stakes  and  making  calculations  for 
excavations  and  embankments. 

The  Senior  Class  study  Mahan’s  Stereotomy  with  practi¬ 
cal  problems,  Mahan’s  Civil  Engineering,  and  Woods’  Roofs 
and  Bridges,  with  special  reference  to  Bridge  Building  and 
General  Construction. 

DRAWING. 

The  course  in  Free-Hand  Drawing  for  all  students  is 
nearly  identical  with  that  pursued  in  the  South  Kensington 
Schools  of  Art.  By  carefully  studied  exercises  in  outline 
drawing,  shading  and  coloring,  from  copies,  models  and 
casts,  and  by  black-board  work,  discipline  of  the  sense  of 
form  and  proportion  is  secured,  and  an  ability  to  delineate 
objects  is  acquired,  which  is  of  great  value  in  all  depart¬ 
ments  of  applied  science. 

In  the  mechanical  drawing-room  instruction  is  given  in 
the  use  of  instruments,  shading  and  coloring,  plane  and 
isometric  projections,  and  the  theory  of  shades,  shadows 
and  perspective. 

Practice. 

Students  who  evince  marked  power  in  drawing  and  special 
aptness  for  design  are  admitted  to  practice  in  this  depart¬ 
ment. 
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A  course  of  lessons  is  devised  for  each  student  in  practice, 
preparatory  to  designing  for  textile  fabrics,  lithography,  &c. 
Students  enjoy  access  to  collections  of  illustrations  and  ex¬ 
amples.  Students  who  practice  in  drawing  join  the  Civil 
Engineers  in  the  study  of  Stereotomy. 

The  course  in  drawing  is  the  best  preparation  for  the 
business  of  a  designer,  whether  for  prints,  fresco  and  orna¬ 
mental  painting,  or  any  other  similar  art.  All  drawing  is 
done  under  the  eye  of  the  instructor. 

Every  student  in  the  department  of  Mechanics,  in  addition 
to  the  work  just  specified,  is  required  to  make  at  least  one 
complete  set  of  working-drawings,  in  the  shop,  under  the 
direction  of  the  Superintendent,  for  use  in  the  shop. 

PHYSICS. 

All  students  receive  instruction  in  the  subject  of  General 
Physics,  which  is  amply  illustrated.  Students  who  are 
qualified  by  previous  mechanical  training,  or  by  special 
aptness  or  taste  for  physical  research,  may  practice  in  the 
physical  laboratory. 

The  entire  course  in  this  department  offers  to  the  student 
facilities  for  the  acquisition  of  an  exact  knowledge  of  the 
elementary  principles  of  physics. 

Practice. 

Students  in  this  department,  in  addition  to  the  general 
course,  spend  their  practice  hours  in  the  Physical  Labo¬ 
ratory. 

In  the  Junior  Year  students  work  upon  simple  problems 
in  elementary  mechanics,  —  as  for  example,  —  the  com¬ 
position  and  resolution  of  forces,  the  actual  and  theoretical 
efficiency  of  simple  machines,  co-efficients  of  friction,  the 
power  required  for  machine  tools  and  the  application  of  the 
Dynamometer. 

The  Laboratory  possesses  a  very  complete  collection  of 
apparatus  specially  constructed  for  work  of  this  sort  on  a 
large  scale. 

O 
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In  the  Middle  and  Senior  Years  the  students  perform 
experiments  involving  measurements  in  each  branch  of  the 
science  treated  in  the  lectures  of  the  general  course  :  —  The 
strength  of  materials,  the  fall  of  bodies,  the  pressure  and 
flow  of  liquids  and  gases,  the  vibration  of  sounding  bodies, 
focal  distances  of  lenses,  indices  of  refraction,  latent  and 
specific  heat,  tension  of  vapors,  resistance  of  telegraphic 
wires  and  cables,  electro-motive  forces  of  batteries,  and 
strength  of  currents,  are  among  the  problems  assigned  for 
Laboratory  practice. 

Experimental  investigations  are  carried  on  by  the  students 
under  the  direction  of  their  instructor,  and  experience  lias 
shown  that,  as  a  means  of  discipline,  special  researches  of 
this  kind  are  more  valuable  than  systematic  work  following 
a  text  book. 

In  this  way  students  have  obtained  the  power  required  to 
run  an  engine-lathe  under  varying  conditions  of  speed,  feed, 
depth  of  cut,  angle  of  tool,  diameter  of  work,  etc. 

Investigations  are  now  in  progress  upon  the  physical 
properties  of  tempered  steel,  also  upon  certain  periodic 
irregularities  in  the  resistance  offered  by  sliding  friction. 

CHEMISTRY. 

The  general  course  in  Chemistry  is  calculated  to  give 
every  student  a  clear  understanding  of  the  general  principles 
of  the  science,  and  is  taught  to  all  students  by  means  of 
laboratory  practice  and  class-room  drill. 

Practice. 

Practice  in  the  Chemical  Laboratory,  for  those  who  in¬ 
tend  to  be  practical  chemists,  includes,  in  addition  to  the 
general  course,  the  following  subjects  :  — 

Junior  Class.  —  Blow  Pipe  Analysis:  — 

Elderhorst’s  Manual  up  to  Chap. 

IV.,  and  the  determination  of  50 
unknown  minerals. 

Qualitative  Analysis  :  — 

Tables  in  Fresenius  and  the  Analy¬ 
sis  of  unknown  substances. 
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Middle  Class.  —  Qualitative  Analysis  :  — 

Finish  the  Analysis  of  50  unknown  sub¬ 
stances. 

Analysis  by  Crystallization. 

Quantitative  Analysis :  — 

Estimation  of  bases  and  acids  in  com¬ 
pounds  containing  only  one  base  and 
one  acid,  or  one  metal  and  one 
metalloid. 

Separation  of  bases  and  acids. 

Volumetric  Analysis,  Sutton. 

Senior  Class.  —  Blow  Pipe  Assay  of  Silver  and  Lead  :  — 

Assay  of  Lead  Ores 
in  furnace. 

Cupellation  in 
Muffle  furnace. 

Special  methods 
for  Copper 
(Gibbs &  Hunt). 

Analysis  of  Iron 
and  Iron  Ores, 
including  Eg- 
gertz’  method. 

Assay  of  Iron  and 
Iron  Ores. 

LANGUAGE. 

All  students  pursue  the  study  of  the  French  language 
two  years.  In  Senior  Year  an  option  is  allowed  between 
French  and  German. 

In  connection  with  the  recitations  in  French  and  German, 
and  at  least  one  hour  each  week  besides,  special  care  is 
bestowed  upon  the  study  of  the  English  language,  and 
constant  practice  in  writing  it  is  insisted  upon. 

Great  importance  is  attached  to  the  study  of  language  for 
its  intrinsic  worth  and  the  auxiliary  advantage  it  gives  in 
the  pursuit  of  all  other  branches.  Throughout  the  course, 
careful  attention  is  given  to  the  structure  of  language,  as 
well  as  to  the  obvious  concrete  forms. 

In  Senior  Year,  by  means  of  lectures  by  the  Professor, 
and  debates,  readings,  essays,  etc.,  by  the  students,  an 
attempt  is  made  to  cultivate  a  critical  taste  for  literature 


Milk  Analysis. 
Beer  “ 

Water  “ 

Fertilizers. 
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and  some  familiarity  with  the  best  models,  so  as  to  lay  a 
foundation  for  a  good  style  of  English  composition. 


The  adjustment  of  these  different  elements  in  the  Plan  of 
Instruction,  and  the  time  assigned  to  each,  are  set  forth  in 
the  Hour-Plan,  page  Id. 


APPARATUS. 

Pooms  and  Utensils.  —  Boynton  Hall  is  a  commodious  and 
elegant  granite  building,  one  hundred  and  forty-six  feet  long 
by  sixty-one  feet  wide,  built  by  the  citizens  of  Worcester. 
It  contains  a  chapel  capable  of  seating  four  hundred  per¬ 
sons  ;  a  lecture-room,  in  the  rear  of  which  are  a  store-room 
and  private  laboratory,  with  store  and  balance-rooms,  fur¬ 
nished  with  all  the  tables,  re-agents,  etc.,  necessary  for  the 
students’  use ;  a  laboratory,  fully  equipped  for  instruction 
in  chemistry  ;  a  physical  laboratory,  furnished  with  power 
from  the  shop,  and  adapted  to  the  use  of  students  in  the 
practical  solution  of  problems  in  physics,  containing  Willis’ 
System  of  Apparatus,  complete  working  machines  to  illus¬ 
trate  the  movements  of  the  link  and  valve,  C.  H.  Morgan’s 
machine,  for  showing  the  correct  forms  of  cams,  and  their 
movements,  models  of  bridges,  Thermic,  Optical,  and  Gal¬ 
vanic  apparatus  to  meet  every  want  ;  two  commodious  draw¬ 
ing  rooms,  one  for  free-hand,  the  other  for  mechanical 
drawing,  with  model-rooms,  where  are  the  best  French  and 
English  plates,  manuscript  drawings,  models,  casts,  etc.,  a 
designer’s  room,  commodious  recitation-rooms,  and  office- 
room.  There  is  also  a  full  set  of  instruments  for  the  use  of 
the  Civil  Engineers.  The  machine  shop  has  already  been 
mentioned.*  Through  the  generosity  of  a  constant  friend,  the 
Institute  has  come  into  possession  of  the-  celebrated  Cheval- 
lier  Universal  Microscope,  which  was  imported  by  the  late 
Francis  Peabody,  Esq.,  Salem. 


*  See  page  16. 
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The  Fairbanks ’  Testing  Machine ,  which  was  on  exhibi¬ 
tion  at  the  Centennial,  and  received  an  award,  has  been 
added  to  the  apparatus  of  the  Physical  Laboratory,  for  pur¬ 
poses  of  instruction.  This  machine  is  capable  of  exerting  a 
force  of  60,000  pounds  in  tensile,  breaking  or  crushing- 
strains,  and  is  of  universal  applicability  to  the  determination 
of  the  strength  of  materials. 

Books.  —  There  is  a  small  library  of  books  of  reference  at 
the  Institute.  Through  the  liberality  of  the  trustees  of  the 
Green  Library,  which  contains  forty  thousand  volumes, 
students  share  in  its  use  with  the  citizens  of  Worcester. 
All  new  standard  works  in  technical  literature  are  promptly 
added  to  this  library  as  they  appear. 

The  library  of  the  American  Antiquarian  Society,  of  sixty 
thousand  volumes,  is  accessible  to  students  who  are  making 
special  researches. 

Text-Books. — The  following  are  used  :  Olney's  University 
Algebra,  General  Geometry,  and  Calculus,  Chauvenet’s 
Geometry  and  Trigonometry,  Church’s  Descriptive  Geometry, 
the  Manuals  of  Eliot  and  Storer,  Fresenius  and  Elderhorst, 
Smith’s  Elementary  Mechanics,  Rankine’s  Applied  Mechan¬ 
ics,  Willis’  Principles  of  Mechanism,  Gillespie’s  Surveying, 
Henck’s  Field  Book,  Mahan’s  Civil  Engineering,  Forti¬ 
fications  and  Stone  Cutting,  Wood’s  Roofs  and  Bridges, 
Barker’s  Chemistry,  Wohler’s  Organic  Chemistry,  Ganot’s 
Physics,  Stewart  on  Bleat,  Lardner’s  Optics,  Jenkiu’s  Elec¬ 
tricity  and  Magnetism,  Pickering’s  Physical  Manipulation, 
Kohlrausch’s  Physical  Measurements,  Iveetel’s  French  Gram¬ 
mar,  Otto’s  German  Grammar,  Hart’s  and  Swinton’s  Eng- 
English  Composition,  and  Rolfe’s  Shakespeare,  Macaulay’s 
Essays. 

DIPLOMAS  AND  GRADUATION. 

Under  authority  given  by  the  Legislature,  the  Board  of 
Trustees  will  confer  Diplomas,  with  the  degree  of  Bachelor 
of  Science,  at  Commencement,  upon  all  the  members  of 
the  Senior  Class,  who  complete  the  prescribed  course  of 
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studies,  and  pass  satisfactorily  the  required  examination. 
The  diplomas  given  will  designate  the  department  ot  the 
Institute  to  which  the  graduate  belonged.  It  is  proposed  to 
exercise  so  much  discrimination  as  to  give  an  absolute  value 
to  the  diploma,  as  an  index  of  character  and  ability. 

Honorary  degrees  will  be  conferred  upon  such  graduates 
of  the  Institute  as  achieve  professional  success. 


REGULATIONS. 


SCHOOL-YEAR. 

The  School-Year  begins  on  the  second  Tuesday  of  Sep¬ 
tember,  and  ends  tbe  last  Friday  of  July. 

It  is  divided  into  two  halt-years,  the  first  closing  with  the 
first  semi-annual  examination,  and  the  second  with  the  close 
of  the  year. 

Recitations  cease  with  the  second  semi-annual  examina¬ 
tion,  and  undergraduate  students  devote  the  balance  ot  the 
year — mainly  the  month  of  July — to  practice  under  direc¬ 
tion  of  the  Faculty. 

VACATIONS. 

The  short  vacation  of  two  and  a  half  weeks  extends  from 
the  close  of  the  first  semi-annual  examination  to  the  begin¬ 
ning  of  the  second  half-year;  the  long  vacation  ot  six  weeks 
extends  from  the  last  Friday  in  July  to  the  second  Tuesday 
in  September.  There  are  two  recesses  of  a  week  each,  at 
Thanksgiving  and  in  May. 

EXPENSES. 

There  is  no  charge  for  tuition  to  residents  of  Worcester 
County.  Others  are  charged  one  hundred  dollars  per  year, 
payable  semi-annually  in  advance. 

All  students  are  charged  the  cost  of  chemicals  used  in  the 
laboratory,  and  for  breakage  in  every  department.  The 
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regular  charge  in  the  laboratory  is  seven  dollars  a  year. 
Students  who  practice  in  the  laboratory  are  charged  double 
these  rates. 

Twenty  students,  residents  of  the  State,  hut  not  of  the 
County,  can  receive  aid,  to  the  amount  of  their  tuition,  from 
the  Commonwealth,  by  applying  to  the  Secretary  of  the 
Board  of  Education,  or  to  the  Principal,  in  accordance  with 
Chapter  57,  Acts  and  Resolves  for  1869. 

Applications  for  State  Scholarships  are  filed  at  the  Insti¬ 
tute  as  soon  as  received.  After  the  entrance  examination, 
successful  candidates  receive  the  scholarships  in  the  order 
of  application. 

Three  students  from  that  part  of  Horfolk  County  which 
formerly  made  part  of  the  Hinth  Congressional  District, 
may  receive  free  tuition  in  accordance  with  the  terms  of  the 
gift  of  Hon.  George  F.  Hoar. 

Self-Help. 

As  a  general  rule,  students  cannot  earn  money  in  term- 
time,  since  their  time  is  absorbed  in  the  discharge  of  regular 
duties ;  hut  in  vacation  there  are  opportunities  to  turn 
practical  skill  to  good  account. 

Board. 

Ho  arrangements  are  made  for  board  at  the  Institute,  but 
students  find  ample  accommodations  in  private  families. 
The  total  expenses  of  a  member  of  the  Institute,  not  a  resi¬ 
dent  in  the  County,  including  tuition ,  utensils  and  board, 
need  not  exceed  $400  a  year.  Economical  arrangements 
can  be  made  b}T  which  this  amount  is  much  reduced.  Some 
students,  at  the  Friendly  Inn,  have  had  meals  for  three  and 
a  half  dollars  per  week. 

ATTENDANCE. 

Students  are  expected  to  be  punctual  at  all  their  exercises. 
All  students  attend  prayers  at  five  minutes  before  six,  P.  M. 

A  careful  record  of  absence  and  tardiness  is  kept. 
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STUDY  HOURS. 


The  course  of  study  is  planned  in  such  a  way  that  all 
the  time  of  every  student  is  demanded  for  study,  recitation, 
drawing  and  practice,  excepting  so  much  as  may  be  taken 
up  in  the  necessary  duties  of  life.  Hence  it  becomes  obvi¬ 
ously  important  for  him  to  forego  other  forms  of  training 
and  instruction,  however  valuable  and  important  in  them¬ 
selves,  in  order  to  derive  the  highest  good  from  his  connec¬ 
tion  with  the  Institute.  Special  care  should  be  exercised  in 
regard  to  evening  entertainments,  since  at  least  five  evenings 
a  week  ought  to  be  devoted  to  the  preparation  of  lessons 
assigned  in  different  departments  of  the  Institute. 

Students  are  expected  to  devote  at  least  two  hours  to  the 
preparation  of  each  lesson,  except  those  in  drawing  and 
chemical  manipulation. 

Every  student  should  have  a  room,  warmed  and  lighted, 
where  he  can  attend  to  his  studies  without  interruption.  If 
his  home  is  far  distant  from  the  Institute,  whether  in  Wor¬ 
cester  or  in  any  one  of  the  adjoining  towns,  it  would  greatly 
advance  his  interests  to  take  a  study-room  near  at  hand  for 
five  days  in  the  week  ;  for  it  is  difficult  to  estimate  the  evil 
effect  of  the  habit  of  riding  to  and  fro  in  the  cars  every 
day  upon  a  student’s  enthusiasm  and  singleness  of  purpose 
in  pursuing  his  studies. 

In  short,  since  a  complete  course  of  technical  training  is 
given  at  the  Institute  in  three  years ,  it  does  not  seem 
unreasonable  to  expect  enthusiastic  and  complete  devotion 
on  the  part  of  the  students  to  the  duties  imposed  upon 
them.  Such  devotion,  with  the  hearty  co-operation  of 
parents  and  friends,  will  insure  exemption  from  any  physical 
injury  due  to  improper  exertion,  and  will  secure  ultimate 
success. 

ORDER. 

Students  are  expected  at  all  times  to  demean  themselves 
in  a  quiet  and  gentlemanly  manner.  Ho  student  will  be 
allowed  to  remain  in  the  School  who,  by  misconduct  or 
indolence,  shows  himself  unworthy  of  its  benefits. 
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GRADUATES’  AID  FUND. 

A  benevolent  friend  of  the  School  has  given  a  fund  of  ten 
thousand  dollars,  the  interest  of  which  is  to  be  divided 
annually,  at  Commencement,  among  the  best  six  scholars  in 
the  graduating  class,  in  the  proportion  of  not  less  than 
ninety  or  more  than  a  hundred  dollars  each. 

The  following  rules,  for  the  distribution  of  this  fund,  have 
been  adopted  by  the  Trustees  :  — 

1.  The  income  available  for  such  distribution  shall  be 
given  to  six  of  the  most  meritorious  students  who  have 
faithfully,  industriously,  and  with  distinguished  attainments, 
completed  the  full  course  of  three  years  ;  provided  that  no 
student  receive  over  one  hundred  dollars  or  less  than  ninety 
dollars. 

2.  If  the  said  income  is  not  sufficient  to  give  ninety 
dollars  to  six  students,  the  same  shall  be  divided  into  five 
equal  parts,  not  exceeding  one  hundred  dollars,  and  disposed 
of  as  above  directed,  to  five  students. 

3.  In  case  of  any  fractional  balance  remaining  after  the 
distribution,  the  same  shall  be  carried  to  the  account  of 
income  for  the  next  year. 

4.  The  names  of  students  deserving  this  distinction  shall 
be  presented  by  the  Faculty  to  the  Trustees  toward  the 
close  of  each  year,  with  the  grounds  and  facts  which  deter¬ 
mine  the  selection.  The  Trustees  shall  decide  which  persons 
shall  receive  the  award  and  the  Departments  among  which 
they  shall  be  given,  preference,  other  things  being  equal, 
to  be  in  favor  of  the  Mechanical  Department. 

5.  The  names  of  the  meritorious  students  receiving  the 
awards  shall  be  recorded  for  preservation. 

6.  The  rules  shall  be  in  force  until  otherwise  ordered  by 
the  Board. 

The  following  members  of  the  Class  of  1876  received  one 
hundred  dollars  each  from  this  fund  : — 

Frank  C.  Blake,  IV.,  Worcester ;  Emil  Gerber,  II., 
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Webster;  H.  R.  E.  Siebert,  I.,  Washington,  D.  C. ;  John 
C.  Woodbury,  III.,  Charlton;  George  H.  White,  II.,  Wor¬ 
cester  ;  Edward  P.  Adams,  II.,  Medford. 

CONDITIONS  OF  ADMISSION. 

Candidates  for  admission  to  the  Junior  Class  should  have 
attained  the  age  of  sixteen  years,  and  must  give  evidence  of 
proficiency  in  the  common  English  branches,  viz. :  History 
ot  the  United  States,  Geography,  Grammar  and  Arithmetic, 
and  in  Algebra  as  far  as  quadratic  equations.  In  general, 
students  at  the  end  of  the  second  year  in  the  High  School 
are  prepared  for  the  studies  of  the  Institute,  though  a  full 
High  School  course  is  desirable.  A  set  of  questions  designed 
to  show  the  range  of  the  Entrance  Examination  will  be  found 
at  page  49.  Applicants  must  furnish  evidence  of  good 
character,  either  by  a  certificate  or  reference  to  some  relia¬ 
ble  authority. 

It  is  not  well  in  a  preparatory  course  to  anticipate  the 
studies  of  the  Institute.  All  possible  attention  should  be 
given  to  what  are  called  the  common  English  branches. 
Sufficient  knowledge  of  the  Latin  language  to  enable  a 
student  to  read  easj’  prose,  is  of  great  service,  though  it  is 
not  a  condition  of  admission. 

ENTRANCE  EXAMINATIONS. 

The  entrance  examination  is  intended  to  satisfy  the  faculty 
that  each  candidate  gives  reasonable  promise  of  success  in 
the  studies  of  the  Institute.  All  candidates  are  held  to  be 
on  probation  till  the  end  of  the  first  half-year,  and  the 
student’s  standing  at  that  time  determines  his  future  course. 

Students  can  enter  an  advanced  class  at  any  time,  but  only 
after  satisfactory  examination  in  the  studies  already  pursued 
by  that  class. 

Examinations  for  admission  to  the  Institute  will  be  held 
in  the  Chapel  on  Saturday,  Jan.  27, 1877,  for  the  Apprentice 
Class;  Tuesday,  July 40,  1877,  and  Tuesday,  Sept.  11,  1877, 
at  8  o’clock,  A.  M.,  for  other  classes. 


29 

TERM  EXAMINATIONS. 


Written  examinations  are  held  twice  a  year  and  reports  of 
results  are  sent  to  parents  and  guardians.  At  the  annual 
Commencement,  the  Senior  class  is  subjected  to  a  public 
examination  on  their  graduating  theses,  conducted  by  a  com¬ 
mittee  invited  from  the  community  at  large.  This  com¬ 
mittee  at  the  examination  of  1876,  consisted  of  the  follow¬ 
ing  gentlemen  : — 

J.  C.  Hoadley,  Esq.,  Lawrence  ;  S.  C.  Earle,  Esq.,  Worces¬ 
ter  ;  Charles  EL.  Waters,  Escp,  Clinton. 


The  subjects  of  the  theses  chosen  by  the  class  of  1876, 
were  the  following,  arranged  in  the  order  of  delivery  :  — 


T  H  E  S  E  S  . 


CnoiCE  of  a  Bridge . 

Estimation  of  Carbon  in  Steel . 

Nicaragua  Ship  Canal  . 

Sewerage . 

Tubular  Bridges . 

Swing  Bridge . 

Manufacture  of  Locomotive  Boilers  . 

Locomotive  Link-Motion . 

Malt  Liquors . 

Railroad  Curves . 

Experiments  on  Tempered  Steel  .... 

Milk . 

A  Suspension  Bridge . 

Lawrence  Water  Supply . 

Wooden  Bridges . 

Analysis  of  Springfield  Bridge  .... 

Ventilation  of  Sewers . 

Railroads . 

Decorative  Art . 

Water  Wheels . 

The  Post  Truss . 

Graphical  Statics . 

Triple-Panel  Bridge- Girders . 

Perspective  in  Drawing . 

Comparison  of  Combination  Bridges  .  . 


Howard  V.  Hinckley. 
Charles  S.  Bragg. 
Wellington  M.  Houghton. 
Charles  W.  Sanders. 
Charles  E.  Alger. 
Theodore  Overbeck. 
Nathan  E.  Kelley. 

Herbert  M.  C.  Skinner. 
John  M.  Russell. 

Lowell  M.  Muzzy. 

Frank  C.  Blake. 

Luther  H.  Bateman. 

Emil  Gerber. 

Charles  L.  Annan. 
Benjamin  S.  Crocker. 
John  G.  Shackley. 

Mark  Wilmarth. 

George  H.  White. 

John  C.  Woodbury. 

C.  Carroll  Upham. 
Clarence  E.  Sprague. 

II.  R.  E.  Siebert. 

William  B.  Medlicott. 
John  F.  Kyes. 

Edward  P.  Adams. 
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The  next  public  examination  of  the  Senior  Class  will 
occur  Commencement  Day,  Wednesday,  July  11,  1877,  in 
connection  with  the  graduation  of  the  class,  and  the  public 
are  cordially  invited  to  attend. 

APPRENTICE  CLASS. 

It  is  found  desirable  to  devote  more  time  to  practice  in 
the  shop  than  the  amount  prescribed  in  the  regular  course. 
To  this  end  a  class  will  be  received  at  the  beginning:  of  the 
second  half-year,  viz.,  Jan.  27,  1876,  on  the  following  con¬ 
ditions  :  — 

1.  Each  applicant  shall  pass  the  same  examination  as  if 
he  had  applied  at  the  beginning  of  the  year. 

2.  The  class  will  spend  forty-two  hours  a  week  in  the 
shop,  ten  in  free-hand  drawing,  and  five  in  recitation,  till 
July  1,  without  vacation.  Their  shop-work  will  be  in  the 
W  ood-room. 

3.  In  September,  1877,  the  members  of  this  class  will 
join  the  regular  Junior  class,  and  will  then  proceed  with  the 
course  of  study  as  it  is  laid  down  in  the  catalogue. 

4.  Any  student  is  liable  to  be  dismissed  from  this  class 
who  does  not  during  the  preparatory  half-year  evince 
decided  aptness  for  Mechanics. 

5.  Any  student  who  enters  the  Junior  class  in  Septem¬ 
ber,  1877,  as  a  mechanic,  will  be  required  to  exhibit 
mechanical  skill  equivalent  so  that  attained  by  members  of 
the  Apprentice  class,  and  to  take  Free  Drawing. 

6.  These  rules  are  subject  to  such  changes  and  revision 
as  experience  may  indicate. 

Special  attention  is  called  to  the  fifth  condition,  which 
renders  it  necessary  that  all  beginners  in  mechanics  should 
enter  the  School  in  February. 

An  examination  of  applicants  for  admission  to  this  class 
will  be  held  at  the  office  of  the  Institute,  Saturday,  Jan.  27, 
1877,  and  successful  .candidates  will  begin  work  on  the  fol¬ 
lowing  Monday,  Jan.  29,  1877. 
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GIFTS. 


The  Institute  has  received  during  the  past  year  numerous 
tokens  of  the  thoughtful  kindness  of  its  friends:  from  Hon. 
William  Knowlton,  of  Upton,  $2,000,  for  current  expenses  ; 
from  C.  H.  Waters,  Esq.,  of  Clinton,  Mann’s  Health  Lift ; 
from  G.  H.  Makepeace,  Esq.,  of  Stokes  Co.,  North  Carolina, 
Prof.  E.  C.  Cleaves,  of  Ithaca,  N.  Y.,  W.  W.  Jeffries,  Esq., 
of  Chester,  Pa.,  Col.  Ivers  Phillips,  of  Boulder,  Col., 
Barnum,  Richardson  &  Co.,  of  Canaan,  Conn.,  C.  H.  Mor¬ 
gan,  Esq.,  of  Worcester,  William  E.  Coffin,  Esq.,  of  Boston, 
Prof.  Geo.  E.  Gladwin,  of  Worcester,  Hon.  Phinehas  Ball, 
of  Worcester,  and  the  Smithsonian  Institution,  valuable 
minerals;  from  Hon.  Geo.  F.  Hoar,  books  and  a  large  photo¬ 
graph  of  Krupp’s  Steel  Works,  at  Essen,  8^-x2  feet. 


Letters  of  inquiry  concerning  the  Institute  may  be 
addressed, 


Prof.  C.  O.  THOMPSON, 


Worcester ,  Mass. 


STATISTICAL  INFORMATION 


GRADUATES. 


The  following  statement,  corrected  to  October  20,  1876,  shows  the 
occupations  of  the  Graduates  of  the  Institute. 

The  Roman  numerals  indicate  the  departments  of  practice  :  I.,  Me¬ 
chanics;  II.,  Civil  Engineering;  III.,  Drawing;  IV.,  Chemistry;  V., 
Physics. 

BACHELORS  OF  SCIENCE. 

CLASS  OF  1871. 


NAME. 

IlENKT  P.  Armsby, 
Everett  J.  Bardwell, 
Frederick  W.  Bateman, 
William  R.  Billings, 

W ALTER  L.  CHALONER, 
Edward  Iv.  Hill, 
Robert  E.  Holgate, 
Elmer  P.  Howe, 


Samuel  S.  Jennison, 
Wm.  A.  Nelson, 


HOME.  PRESENT  OCCUPATION. 


IV. 

Millbury. 

Tutor  in  Chemistry, 

Rutgers 

College,  Ph.  B.  Yale,  1874. 

III. 

Worcester. 

With  Norcross  Bros., 

Worcester. 

II. 

Still  River. 

Civil  Engineer, 

Manchester  &  Keene  R.  R.,  N.  H. 


I.  Worcester.  Journeyman, 

Mason  Machine  Co.,  Taunton. 

III.  Worcester.  Lithographic  Artist, 

Powers  Lith.  Co.,  Springfield,  Mass. 

I.  No.  Brookfield.  Hill  &  Tolman, 

Mech.  Engineers,  Worcester. 

I.  Fitchburg.  Journeyman, 

Putnam  Machine  Co.,  Fitchburg. 

IV.  Worcester.  A.  B.,  Class  of  1876, 

Yale  College. 

Hon.  Com’rfrom  Mass,  to  Vienna 
Exposition. 

Law  Student  with  Hyde  &  Richardson, 

Boston. 

I.  E.  Templeton.  Manufr  of  Dies, 

E.  Templeton. 

I.  Sterling.  Journeyman, 

Elgin  Watch  Co.,  Chicago,  Ill. 
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Geo.  H.  Nichols, 

III. 

Oxford.  Civil  Engineer, 

Ass’t  to  Consulting  Engineer, 

Penn.  Central  R.  R. 

Geo.  A.  Thompson, 

II. 

Worcester.  Civil  Engineer, 

Erie  R.  R.,  Ilorneilsville,  N.  Y. 

Edwaud  F.  Tolman, 

I. 

Worcester.  Hill  &  Tolinan, 

Mech.  Engineers,  Worcester. 
Draughtsman,  Bureau  of  Machinery, 
Centennial  Exposition,  Phila. 

Edward  H.  Whitney, 

I. 

Harvard.  Chief  Clerk, 

Des  Moines  &  Keokuk  R.  R. 

Frank  0.  Whitney, 

II. 

Fitchburg.  Civil  Engineer, 

City  Office,  Boston,  Mass. 

CLASS  OF  1872. 

NAME. 

home.  present  occupation. 

Frank  Aborn, 

III. 

Worcester.  Snp’t  of  Drawing, 

Public  Schools,  Cleveland,  0. 

Parkman  T.  Denny, 

III. 

Leicester.  Architect, 

4C0  Main  Street,  Worcester. 

Solon  P.  Davis, 

ill. 

Holden.  Teacher  of  Drawing, 

Public  Schools,  Hartford,  Conn. 

Simpson  C.  Heald,  Jr., 

I. 

Worcester.  Civil  Engineer, 

With  Phinehas  Ball,  Water  Works, 

Clinton. 

Harding  Jenkins, 

I. 

Barre. 

Samuel  E.  Mann, 

IV. 

No.  Brookfield.  Teacher  of  Drawing, 
Middletown,  Conn. 

Jonathan  Moore, 

ii. 

Holden.  Surveyor, 

Holden. 

Geo.  H.  Palmer, 

ii. 

Worcester.  Civil  Engineer, 

City  Office,  Worcester. 

John  T.  Quinn, 

i. 

Worcester.  Journeyman, 

Washburn  &  Moen  M’f’g  Co.,  Worcester. 

Herbert  S.  Rice, 

ii. 

Barre.  Teacher  of  Chemistry 

and  Drawing, 

Public  Schools,  Lawrence,  Mass. 

0.  Willis  Rugg, 

ii. 

Sterling.  Surveyor, 

Sterling. 

Geo.  H.  Scott, 

I. 

Amherst.  Journeyman, 

Washburn  Mach.  Shop,  Worcester. 

Kirtland  M.  Smith, 

ii. 

Worcester.  Ass’t  Engineer, 

Lehigh  &  Wilkes-Barre  Coal  Co., 
Lunsford,  Pa. 

Melvin  B.  Smith, 

ii. 

Worcester.  U.  S.  Coast  Survey, 

Barataria,  La. 

Edward  R.  White, 

ii. 

Farnumsville.  Civil  Engineer, 

Grafton  Centre  Railroad. 

Arthur  W.  Woods, 

ii. 

Leominster.  Civil  Engineer, 

22  Pearl  St.,  Worcester, 

5 
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CLASS  OF  1873. 


NAME. 

Arthur  C.  Aldrich,  I. 

Edward  C.  Cleaves,  I. 

Ered  H.  Daniels,  I. 

Fred  I.  Drown,  II. 

Geo.  H.  Fowler,  I. 

Willard  T.  Hatch,  I. 

John  W.  Kendrick,  II. 

Alfred  Lovell,  II. 

Wallace  Metcalf,  I. 

Arthur  M.  Morse,  I. 

Lucius  B.  Morgan,  III. 

John  P.  K.  Otis,  II. 

James  H.  Patton,  II. 

Bussell  S.  Penniman,  I. 

Edwin  F.  Simonds,  I. 

Edward  E.  Tourtellot,  I. 
Frank  A.  AVaite,  II. 

Walter  M.  Wheelock,  II. 


home.  present  occupation. 

Worcester.  Teacher, 

Illinois. 

Fitchburg.  Assistant  Professor 

of  Drawing,  Cornell  University. 

Worcester.  Chemist  to 

Washburn  &  Moen  M’f’g  Co., 

Worcester. 

Blackstone. 

Barre.  Draughtsman,  Prov.  Tool  Co., 
Providence,  R.  I. 

Hanover.  Draughtsman,  Atlas  Works, 
1  ndianapolis,  Iud. 

Worcester.  Civil  Engineer, 

Manchester  &  Keene  R.  R.,  N.  II. 

W.  Boylston.  Draughtsman, 

Manchester  &  Keene  R.  R.,  Nashua, 

N.  II. 

Worcester.  Journeyman, 

Washburn  &  Moen 
Manufacturing  Co.,  Worcester. 

Worcester.  Atlas  Works, 

Indianapolis,  Iud. 
Worcester.  Teacher  of  Drawing, 

Public  Schools,  Worcester. 

Worcester.  Civil  Engineer, 
Portland  Water  Works, 

Portland,  Me. 

Fitchburg.  With  H.  M.  Francis, 

Architect,  Fitchburg. 

Webster.  Sup’t  Hoosac  Tunnel 

Nitro-Glycerine  Works, 
North  Adams. 

Fitchburg.  Draughtsman, 

Simonds  M’f’g  Co.,  Fitchburg. 

Worcester.  Student, 
Normal  Art  School,  Boston. 

Oakdale.  Bookkeeper 

For  J.  E.  Waite,  W.  Brookfield. 

Mendon.  Teacher, 

Blackstone. 


name. 

Frank  E.  Appleton, 


CLASS  OF  1874. 

home.  present  occupation. 

I.  Reading.  Ass’t  Engineer, 

Sawyer’s  River  R.  R., 

Upper  Bartlett,  N.  H. 


William  H.  Ballev, 


II. 


Fitchburg. 
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Halsey  H.  Barnes, 

II. 

Dudley.  Chicago,  Burlington  & 

Quincy  R.  1L,  Galesburg,  Ill. 

Wii.liam  C.  Boyce, 

II. 

Worcester.  Teacher, 

Public  Schools,  Auburn. 

Clarence  A.  Chandler, 

I. 

E.  Bridgewater.  Howe  &  Chandler, 
Mech.  Engineers,  Boston. 

U.  Waldo  Cutler, 

II. 

Holliston.  Teacher  of  Drawing, 

Holliston. 

Henry  S.  Howe, 

I. 

Worcester.  Howe  &  Chandler, 

Mech.  Engineers,  Boston. 

Charles  S.  Joslin, 

IV. 

Webster.  With  51.  0.  Carter, 

Druggist,  Lowell. 

Henry  L.  Kinsley, 

I. 

Worcester.  Bradford  Kinsley  &  Son, 
Manufacturers  Woolen  Goods, 

Stoughton,  Muss. 

Samuel  H.  Leonard,  Jr., 

W.  Newton.  Draughtsman, 

Dep’t  of  Public  Buildings, 

Newton. 

Edward  H.  Lincoln, 

II. 

Lancaster.  Civil  Engineer, 

and  U.  S.  Deputy  Surveyor, 

Boulder  City,  Col. 

Warren  S.  Locke, 

I. 

Lancaster.  Journeyman, 

Parker  Machine  Co., 

Clinton. 

Edwin  P.  Painter, 

II. 

Worcester.  Box-Manufacturer, 

Worcester. 

Herbert  J.  Russell, 

II. 

Worcester. 

Charles  E.  Smith,* 

II. 

Barre. 

Clarence  A.  Strange, 

I. 

BaDgor.  Ass’t  Engineer, 

IT.  S.  Navy,  Steamer  Hartford. 

T.  Edward  Wilder, 

I. 

Lancaster.  Bookkeeper, 

Walker,  Oakley  &  Co.,  Chicago. 

4 

CLASS  OF  1875. 

NAME. 

HOME.  PRESENT  OCCUPATION. 

Walter  U.  Barnes, 

hH 

<i 

Worcester.  Ass't  in  Chemistry, 

Worcester  Free  Institute. 

Enos  H.  Bigelow, 

II. 

Framingham.  Tutorin  Languages, 

Worcester  Free  Institute. 

John  F.  Brown, 

I. 

Fitchburg.  Journeyman, 

With  C.  H.  Brown  &Co.,  Fitchburg, 
in  charge  of  Engine,  Saw  Mill, 
Centennial  Grounds,  Phila. 

Lucien  R.  Burleigh, 

II. 

Worcester. 

Charles  C.  Chandler, 

II. 

Westboro. 

Leroy  Cook, 

I. 

W  orcester.  Journeyman, 

Winslow  Skate  Shop,  Worcester. 

Charles  E.  Davis, 

I. 

Holden.  Journeyman, 

Washburn  Machine  Shop. 


*  Died  in  Bai’i'e,  May  2S,  1S76. 
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Herbert  B.  Knight, 

I. 

Worcester. 

J.  Edward  Lynds, 

I. 

Sterling.  Teacher,  Bine  Grass, 

Scott  Co.,  Iowa. 

Edwin  C.  Mawhinney, 

I. 

W  oreester. 

Abba  F.  Pierce, 

11. 

Worcester. 

John  H.  Bice, 

I. 

So.  Lancaster. 

George  H.  Scott, 

II. 

Northbridge. 

William  H.  Stone, 

I. 

E.  Greenwich,  B.  I. 

Charles  G.  Stratton, 

II. 

Worcester.  Civil  Engineer, 

New  Worcester  Darn,  Worcester. 

Henry  B.  Tyler, 

II. 

Worcester. 

Charles  G.  Washburn, 

I. 

Worcester.  Student, 

Harvard  University. 

Charles  F.  White, 

I. 

Brookline. 

Charles  G.  Whitney, 

I. 

Harvard. 

CLASS  OF  1S76. 

name. 

HOME.  PRESENT  OCCUPATION. 

Edward  P.  Adams, 

II. 

Medford. 

Charles  E.  Alger, 

II. 

Auburn.  With  Snedd  &  Sawyer, 

Civil  Engineers,  Boston. 

Charles  L.  Annan, 

II. 

Lawrence.  Sub-Master, 

Oliver  Grammar  School,  Lawrence. 

Luther  H.  Bateman, 

IV. 

Still  Biver. 

Frank  C.  Blake, 

V. 

Worcester.  Ass’t  in  Laboratory, 
and  Student  in  Mining.  Lafayette 

College,  Easton,  Pa. 

Benjamin  S.  Crocker, 

ii. 

Cot  nit. 

Emil  Gerber, 

ii. 

Webster. 

Howard  V.  Hinckley, 

ii. 

Marston’s  Mills.  •  Surveyor, 

Marston’s  Mills. 

Wellington  M.  Houghton,  II. 

Wilkinsonville. 

Nathan  E.  Kelley, 

i. 

Worcester. 

John  F.  Kyes, 

in. 

Worcester.  Sup’t  of  Drawing, 

Public  Schools,  Faribault,  Minn. 

William  B.  Medlicott, 

ii. 

Longmeadow.  Teacher, 

Mathematics  and  Physics, 

Springfield  Coll.  Inst. 

Lowell  M.  Muzzy, 

ii. 

Spencer.  Teacher  of  Drawing, 

Spencer. 

John  M.  Bussell, 

IV. 

Oakdale.  Telegraph  Operator, 

Oakdale. 

John  G.  Shackley, 

ii. 

W.  Brookfield. 

Hermann  B.  E.  Siebert, 

i. 

Washington,  D.  C.  Instrument 

Maker,  Washington,  D.  C. 

37 


Herbert  M.  C.  Skinner 

,  I- 

Fall  River.  Draughtsman, 

Baldwin  Locomotive  Works,  Phila. 

Clarence  E.  Sprague, 

II. 

H.  Uxbridge. 

C.  Carroll  Upham, 

I. 

Worcester.  Setting  up  Machinery 

for  Slater  Woolen  Co., 

Webster,  Mass. 

George  H.  White, 

II. 

Worcester. 

Civil  Engineer, 

East  Castle  Rock,  Minn. 

Mark  Wii.marth, 

II. 

Worcester. 

Civil  Engineer, 

Sewer  Dep’t,  Boston. 

John  C.  Woodbury, 

III. 

Charlton. 

Designer,  Worcester. 

PARTIAL  COURSE. 

1871. 

name. 

HOME. 

TRESENT  OCCUPATION. 

F.  Walter  Hamilton, 

II. 

Worcester. 

1872. 

Walter  A.  Brown, 

IV. 

Princeton.  Teacher,  Chemistry 
and  English.  French  Institute, 

Fort  Washington,  N.  Y.  City. 

Daniel  P.  Weight, 

I. 

Washington,  D.  C.  Draughtsman. 

Erie  R.  R.,  Jersey  City,  N.  J. 

1873. 

Frank  M.  Clark,  I.  Sandwich,  N.  H.  Manufacturer. 

Sandwich,  S'.  H. 

Frank  H.  Goddard,  I.  Barre.  Machinist,  Car  Shops, 

C.,  B.  I.  &  P.  11.  R.,  Chicago,  Ill. 


NON-GRADUATE  MEMBERS. 


1871. 

NAME. 

Charles  Pabkhurst, 

I. 

HOME.  TRESENT  OCCUPATION. 

Templeion.  House  Fainter, 

Templeton. 

John  D.  Curtis, 

I. 

Worcester.  Draughtsman  and 
Engineer,  Bureau  of  Machinery, 

Centennial  Exposition,  Phila. 

1872. 

J.  Langford  Slocomb, 

I. 

Providence,  R.  I.  With  Brown 
and  Sharp  Manuf.  Co., 

Providence,  R.  I. 

Frank  Stone, 

I. 

Worcester. 

187G. 

Charles  S.  Bragg, 

IV. 

Braggville. 

Theodore  Overbeck, 

II. 

Gloucester. 

Charles  W.  Sanders, 

II. 

Worcester. 
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STUDENTS. 


The  Roman  numerals  indicate  departments  :  I.,  Mechanical  Engi¬ 

neering;  II.,  Civil  Engineering;  III.,  Drawing;  IV.,  Chemistry ;  V., 
Physics. 

SENIOR  CLASS. 


NAME. 

HOME. 

ROOM. 

Austin,  Eranic  L. 

II. 

Worcester, 

79  Hanover  St. 

Bassett,  Norman  C. 

I. 

Knoxville,  Ill. 

4  Denny  St. 

Booker,  Bernard  F. 

II. 

Buffalo,  N.  Y. 

13  4  Highland  St. 

Brown,  Wendell  P. 

IV. 

Worcester, 

9  Merrick  St. 

Browning,  Henry  II. 

II. 

Hubbardston, 

20  Home  St. 

Butterfield,  Fred.  E. 

V. 

Worcester, 

2G  Dix  St. 

Chase,  Wm.  L. 

I. 

Orange, 

4  Denny  St. 

Clemence,  Addison  B. 

IV. 

Worcester, 

26  Newton  St. 

Cook,  Alton  A. 

I. 

Hopedale, 

146  West  St. 

Cook,  Mayo  T. 

I. 

Hopedale, 

146  West  St. 

Darling,  Wm.  L. 

II. 

Amesbury, 

20  Home  St. 

Estabrooic,  Geo.  R. 

II. 

Worcester, 

105  Austin  St. 

Goddard,  Charles  P. 

I. 

W.  Hartland,  Ct. 

68  Summer  St. 

Hill,  Calvin  II. 

I. 

Gardner, 

7  Dix  St. 

Holman,  Arthur  G. 

I. 

Worcester,  Pub. 

Library,  18  Elm  St. 

Leavitt,  Alvin  E. 

I. 

Vernon,  Ind. 

4  Denny  St. 

Locke,  Wm.  W. 

I. 

West  Dedham, 

26  Dix  St. 

Pratt,  Daniel  W. 

II. 

N.  Leominster, 

68  Summer  St. 

Radley,  Richard, 

I. 

Stafford,  N.  Y. 

20  Dix  St. 

Smith,  Perry  F. 

IV. 

Boston, 

18  Boynton  St. 

Todd,  Howard  C. 

II. 

St.  Stephen,  N.  B. 

38  Harvard  St. 

Torrey,  Willard  C. 

I. 

Worcester, 

68  Summer  St. 

Towle,  Wm.  M. 

i. 

Enosburg  Falls,  Vt.  144  West  St. 

Wiieelocic,  Henry, 

i. 

Uxbridge, 

68  Summer  St. 

Whittier,  Charles  R. 

ii. 

Lawrence, 

23  Highland  St. 

Wight,  Joseph  H. 

i. 

Worcester, 

7  Dix  St. 

Wilson,  James  F. 

V. 

Worcester, 

Boynton  Hall. 

MIDDLE  CLASS. 


NAME. 

HOME. 

ROOM. 

Babbitt,  Harry  C. 

IV. 

Worcester, 

78  John  St. 

Batchellor,  Clhford  H. 

I. 

Worcester, 

134  Beacon  St. 

Brown,  Charles  W. 

II. 

Amesbury, 

1  Lancaster  St. 

Clark,  F.  Seymour, 

I. 

Orange, 

5  Home  St. 

Connell,  Jeremiah  M. 

I. 

Woodstock,  N.  B. 

21  Dix  St. 

Fay,  Frank  T. 

IV. 

So.  Lancaster, 

144  West  St. 

Fisk,  Winthrop  W. 

IV. 

W  orcester, 

5  No.  Ashland  St. 
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French,  Christopher  H. 

I. 

Housatonic, 

1  Lancaster  St. 

Gill,  Emery, 

I. 

Brockton, 

112  West  St. 

Greenwood,  Fred.  C. 

IV. 

Holden, 

Holden. 

Hollis,  Willard  G. 

I. 

Allston, 

5  Home  St. 

Howe,  Woodbury, 

II. 

So.  Lancaster, 

9  Wachusett  St. 

Kent,  Geo.  E. 

II. 

Exeter,  N.  II. 

11  Dix  St. 

Lincoln,  Walter  F. 

III. 

Worcester, 

18  Elm  St. 

Matthews,  Edwin  S. 

V. 

Worcester, 

9  Shelby  St. 

Metcalf,  Charles  H. 

V. 

Worcester, 

Salisbury  St- 

Newell,  Edavard  W. 

I. 

Southbridge, 

21  Oxford  St. 

Phillips,  Charles  W. 

I. 

Holden, 

112  West  St. 

Powell,  Albert  M. 

I. 

Medfield, 

4  Dix  St. 

Hopes,  Horace, 

II. 

Philadelphia,  Pa., 

9  John  St. 

Rounds,  Mellen  E. 

I. 

Worcester, 

16  Wachusett  St. 

SlLVEIRA,  J.  L.  M.  DA, 

II. 

Rio  de  Janeiro,  Brazil,  7  Dix  St. 

Smith,  Charles  S. 

II. 

Middlefield, 

Boynton  Hall. 

Snell,  Fred.  A. 

I. 

Sturbridge, 

28  Boynton  St. 

Tourtellott,  James  E. 

I. 

Webster, 

28  Boynton  St. 

U pham,  Art em as  B. 

I. 

Chelsea, 

9  Wachusett  St. 

Vail,  Jesse  A. 

I. 

Keokuk,  Iowa, 

43  Highland  St. 

Vieira,  Joaquim  J. 

II. 

Rio  de  Janeiro,  Brazil,  43  Highland  St. 

JUNIOR  CLASS. 


NAME. 

Adams,  Samuel  H. 
Allen,  Charles  L. 
Ashley,  Gilbert  D. 
Barnes,  Edward, 
Briden,  Frank  J. 
Brigham,  Leon  E. 
Bush,  Harry  D. 
Case,  A  delbert  B. 

Cii  a  loner,  Winslow 
Crocker,  Foster, 
Cobb,  Edward  S. 
Currier,  Ephraim, 
Dana,  Walter  T. 
Desper,  Wilton  H. 
Dingley,  Harry  M. 
Dowe,  Lemuel  A. 
Drury,  Frank  H. 
Fearing,  Samuel  J. 
Frost,  Willard  A. 
Gleason,  Edward  H. 
Hill,  Edgar  A. 
Hinks,  Davld  A. 


HOME. 

Fitchburg, 

I.  Westminster, 

I.  Worcester, 

I.  Northboro, 
Worcester, 
Marlboro, 
Springfield, 
Worcester, 
Worcester, 

I.  Marston’s  Mills, 
I.  Dedham, 
Worcester, 
Portland,  Me. 
Worcester, 

I.  Lewiston,  Me. 

I.  Holden, 
Worcester, 

I.  Hingham, 
Concord. 

New  Braintree, 

Springfield, 

Marlboro, 


ROOM. 

26  West  St. 
10  Wachusett  St. 

6  Queen  St. 
10  Wachusett  St. 
6  Newport  St. 
19  Home  St. 
112  West  St. 
55  Highland  St. 
G  Castle  St. 
Boynton  Hall. 

7  Dix  St. 
Quinsigainond. 
18  Boynton  St. 

37  Shelby  St. 
23  Highland  St. 
Holden. 
G9  Laurel  St. 
19  Lancaster  St. 

151  Austin  St. 
23  Highland  St. 
39  Highland  St. 
19  Home  St. 
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Howe,  Wm.  F. 

i. 

Brookfield, 

20  Home  St. 

Johnson,  George  H. 

Worcester, 

19  Merrick  St. 

Jones,  Samuel  G. 

i. 

Ncwtonville, 

38  Harvard  St. 

Lilley,  George  L. 

Worcester, 

213  Chandler  St. 

Metcai.f,  Edward  It 

Carolina  Mills,  R. 

I.  15!)  West  St. 

Miller,  Spencer, 

i. 

Amherst, 

20  Home  St. 

Morey,  Edward  V.  T. 

i. 

Titusville,  Pa. 

15  Lancaster  St. 

Park,  George  M. 

i. 

Norwich,  Conn. 

150  West  St. 

Parker,  Charles  D. 

i. 

Worcester, 

78  Chatham  St. 

Perkins,  Thomas  A. 

Providence,  R.  I. 

19  Home  St. 

Roberts,  George  W. 

i. 

Worcester, 

34  Jackson  St. 

Silva,  Joaquim  M. 

h. 

Barra  Mausa,  Rio 

de  Janeiro,  7  Dix  St. 

Thompson,  Edward  H. 

Worcester, 

3  Eden  St. 

Tobey,  Wm.  L. 

i. 

Worcester, 

60  Elm  St. 

Woods,  Frank  P. 

Calais,  Me. 

23  Highland  St. 

APPRENTICE 

CLASS  OF 

1876. 

NAME. 

home. 

Allen,  Charles  Levi, 

Westminster. 

Ashley,  Gilbert  D. 

Worcester. 

Barnes,  Edward, 

Northboro. 

Cobb,  Edward  Sigourney, 

Dedham. 

Crocker,  Foster, 

Marston’s  Mills. 

Dingley,  Harry  McIvenney, 

Lewiston,  Me. 

Dowe,  Lemuel  Algernon, 

Hanover,  N.  H. 

Fearing,  Samuel  James, 

Hingham. 

Jones,  Samuel  Gilbert, 

Newtonville. 

Morey,  Edward  Vinton  Torrey, 

East  Boston. 

Parker,  Charles  Dexter, 

Worcester. 

Roberts,  George  William, 

Worcester. 

Tobey,  William  Laighton, 

Worcester. 

Shedd,  Jonas  Timothy, 

Oakham. 

SUMMARY. 

The  County  of  Worcester,  where  the  Institute  is  located, 
lias  of  the  population  of  the  United  States  .  .005  per  cent. 

Of  all  Inventions  made  in  the  United  States,  .012  “  “ 

Of  the  population  of  Yew  England, . 06  “  “ 

Of  the  Inventions  of  “  “  06  “  “ 
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Average  Annual  Income  from  Funds, .  $23,500 

“  “  “  “  Tuition, .  1,500 


Annual  Expenditure, . . .  $25,000 

Annual  Expense  of  Shop  in  excess  of  Profits  on 
Manufactures  provided  for  by  income  from 
funds, .  $3,000 


Weeks  in  School  Year,  including  Examinations,  42 

Total  Weeks  in  Three  Years  Course, . 126 

Length  of  Course  for  Mechanics, .  3^-  years. 

“  “  “  “  Others, .  3  “ 

Per  cent,  of  Attendance, .  97. 

Square  feet  of  Floor  Space  in  the  two  Buildings,  42,934 


Number  of  Professors, .  8 

“  “  Tutors, .  1 

“  “  Assistants, .  2 

“  “  Lecturers, .  1 — 12 


Number  of  Classes  Graduated,, .  6 

Average  number  of  Graduates, .  18 

Average  age  of  Graduates, .  20.4 

Apprentice  Class  of  1876, .  14. 

Number  of  Undergraduates. 

Seniors, .  27 

Middlers, .  28 

Juniors, .  37 — 92 

COMMENCEMENT. 

At  the  Annual  Commencement,  the  Occasional  Address 
has  been  made  by  the  following  gentlemen  : 

In  1871,  Prof.  Wm.  P.  Trowbridge. 

1872,  Rev.  A.  P.  Peabody,  L>.  D. 

1873,  Hon.  Emory  Washburn,  LL.  D. 

1874,  Prof.  Josiah  P.  Cook. 

1875,  Rev.  Thomas  Hill,  D.  D. 

1876,  Prof.  Francis  A.  March,  LL,  D. 

6 


CA  L  END  A  US. 


School  Year  began . 

Tuesday,  Sept  12,  187(5. 

Thanksgiving  Recess,  one  week 

November,  1876. 

First  Semi-Annual  Examination  begins  . 

Monday,  Jan.  22.  1877. 

First  Half-Year  ends . 

Saturday,  Jan.  27,  1877. 

Examination  for  Apprentice  Class 

Saturday,  Jan.  27,  1877. 

Apprentice  Class  begins  .... 

Monday,  Jan.  29.  1877. 

Second  Half-Year  begins  .... 

Tuesday,  Feb.  13,  1877. 

Spring  Recess,  one  week  .... 

May,  1877. 

Second  Semi-Annual  Examination  begins 

Monday,  June  25,  1877. 

Summer  Practice  begins  .... 

Saturday,  June  30,  1877. 

Commencement  ...... 

Wednesday,  July  11,  187 

Second  Half-Year  ends  .... 

Friday,  July  27,  1877. 

Examination  for  Admission 

Tuesday,  Sept.  11,  1877. 

The  next  School  Year  will  begin 

Tuesday,  Sept.  11,  1877. 

THE  HEAVY  FIGURES  INDICATE  VACATIONS  AND  HOLIDAYS. 
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At  the  middle  of  the  term,  Divisions  A  and  B  of  the  Middle  Class  exchange  studies  in  Descriptive  Geometry  and  French. 
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Noth.— The  llom-Plan  is  subject  to  tiny  changes  that  experience  may  indicate. 
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The  Apprentice  Class  practice  all  the  time,  except  the  hours  indicated 
on  the  Hour- Plan  for  Drawing  and  English. 


EXAMPLES 


Designed  to  Illustrate  the  Range  of  Questions ,  at  the 
Entrance  Examinations. 


ALGEBRA. 

1.  How  are  known  quantities  distinguished  from  unknown  ? 

2.  What  are  similar  quantities  ? 

3.  How  are  such  quantities  added? 

4.  Remove  the  brackets  from  the  following  quantity,  and 

reduce  it  to  the  simplest  form  :  — 

3(  2a — b — c) — 5  [a — (2b — c)]  -\-2  [b — (c — a)]. 

5.  Divide  2  by  1 — x  2. 

6.  Find  the  greatest  common  divisor  of 

12  x  4 — 24  x  3y— |—  1 2  x  2y2,  and 
8  x  3y2— 24  x  2y3+24  x  y4— 8y5. 

Jl _ C 

1  X*  *  b  d 

7.  Reduce  to  a  simple  traction,  cj _ ; 

fT  li 

8.  What  is  the  square  of  — —  and  of  2a— 3  x  3. 

9.  Simplify  V  18a5b2,  V  5Ja2b2,  and  3V  18a3b  c  3. 

10.  Add  i  V  24J  and  V 
i  i.  From  3  V  f  take  2V 'f  • 

12.  Solve  the  equation  'h bAbi— iAs" 

13.  Divide  a  into  two  such  parts,  that  the  sum  of  the  quotients 
which  are  obtained  by  dividing  the  first  part  by  m  and  the  other 
by  n  shall  be  equal  to  b. 

14.  Solve  ^+Ab=2a  and  ^=1. 

15.  Solve  |+^=1,  $-K=M-4=l. 
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ARITHMETIC. 

9  1 _ 3 

1.  Reduce — -jr — -  to  the  decimal  form. 

2.  Divide  four  thousand  and  four  thousandths  by  four  ten 
thousandths. 

3.  W  ri!e  a  promissory  note  with  three  endorsements  and 
calculate  its  value. 

4.  Make  out  a  bill  of  sale. 

5.  The  sale  of  a  farm  at  6700  dollars  involved  a  loss  of  6| 
per  cent.  At  what  price  must  it  ha-ve  been  sold  to  yield  a  gain  of 
6f  per  cent.  ? 

6.  Explain  the  method  of  forming  the  trial  divisor  in  the 
extraction  of  the  square  root  of  a  number. 

7.  (a)  How  far  is  it  around  a  square  ten-acre  lot”?  (b)  How 
far  diagonally  from  corner  to  corner  of  the  same  lot1? 

8.  Extract  the  cube  root  of  3  to  three  places  of  decimals. 

GRAMMAR. 

“  Almost  every  writer  who  has  treated  of  that  contest  has  been 
desirous  to  show  that  his  own  party  was  the  party  which  was 
struggling  to  preserve  the  old  constitution  unaltered.” 

1.  Analyze  this  sentence  by  any  method  with  which  you  are 
familiar. 

2.  Name  the  nouns  in  this  sentence,  and  state  the  case  of 
each. 

3.  Point  out  the  adjectives,  compare  such  as  admit  of  com¬ 
parison,  and  indicate  the  word  which  each  adjective  limits. 

4.  State  the  principal  parts  of  the  verbs  found  in  the  sentence 
the  mode,  tense  and  construction  of  each. 

5.  Parse  :  almost ,  who,  desirous ,  his,  which,  unaltered. 

6.  Detine  :  subject,  predicate,  case,  mode,  tense,  voice. 

7.  Write  two  sentences  containing  a  relative  pronoun  in  the 
objective  case  governed  by  an  active  verb. 

8.  Write  a  sentence  containing  a  verb  in  the  active  voice  and 
one  in  the  passive. 

9.  Rewrite,  correcting  errors  of  every  description  : 

He  walks  to  slow,  and  he  hasent  no  idee  who  he  saw. 

He  set  up  a  short  time  and  then  laid  down  agin  ;  on  trying  to 
git  up  he  found  his  legs, was  broke. 

Who  done  it?  I  forgit  his  name. 

10.  Where  should  capital  letters  be  used? 
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HISTORY. 

1.  Give  the  reason  and  the  date  for  the  settlement  of  each  of 
the  following  States:  Massachusetts,  Connecticut,  New  York, 
Pennsylvania,  Maryland  and  Virginia. 

2.  How  did  the  United  States  acquire  Louisiana  and  Texas? 

3.  Enumerate  the  wars  in  which  the  United  States  have 
engaged,  and  give  the  cause  of  each.  State  the  most  important 
battle  in  the  Revolution,  and  the  reason  for  its  importance. 

4.  State  the  dates  of  the  Declaration  of  Independence,  adop¬ 
tion  of  the  Constitution,  Emancipation  Proclamation,  Battle  of 
Gettysburg,  and  Lee’s  surrender. 

5.  Write  a  list  of  the  Presidents  of  the  United  States,  with 
their  periods  of  service,  and  specify  those  who  succeeded  to  the 
office  from  that  of  Vice  President. 

GEOGRAPHY. 

1.  Give  the  reason  for ‘the  location  of  each  of  the  following 
cities:  Hartford,  New  Orleans,  Boston,  Lowell  and  Worcester, 
and  mention  parallel  cases. 

2.  What  States,  Territories,  mountains  and  rivers  would  a 
traveler  cross  in  going  from  Richmond,  Va.,  to  San  Francisco, 
Cal.? 

3.  Describe  voyages  from  New  York  to  San  Francisco,  from 
London  to  Vienna,  and  from  Marseilles  to  Calcutta. 

4.  Enumerate  the  river-systems  of  the  United  States  and  the 
causes  which  determine  the  direction  of  the  rivers. 

o.  Name  the  six  Great  Powers  and  the  Republics  of  Europe, 
and  give  the  territorial  extent  of  each  as  compared  with  the  State 
of  New  York. 


